The volume of 'distribution of radiosulfate is assumed by some investigators to be a measure of extracellular fluid volume in the whole body and in tissues ( 1, 2). Radiosulfate is apparently distributed into the same portion of body fluids as are mannitol and thiosulfate (3), but is more suitable in this measurement in that correction need not be made for changing plasma blank as in the case of mannitol, and errors in extrapolation for slow disappearance of radiosulfate from extracellular fluid are less than in the cases of the more rapidly disappearing thiosulfate and mannitol. A disadvantage is that the distribution of the sulfate ion across capillary and cell membranes (with the exception of the erythrocyte membrane in certain species) is not known.
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In calculating the volume of distribution of radiosulfate it has been assumed that the concentration of sulfate in the water of plasma is only 90 per cent of that in an ultrafiltrate of plasma (1, 3) . This ratio of concentrations is derived from a ratio for monovalent ions (4) and the fact that theoretically the ratio of concentrations of a divalent ion across a semipermeable membrane is the square of the ratio for monovalent ions (5) . Exclusion of the sulfate ion from erythrocyte water has been claimed (6, 7), and has been assumed in the previous calculations of sulfate distribution (1, 3) . However penetration of rat erythrocytes by this ion has been observed by Sheatz and Wilde (8) within a few minutes of the addition of radiosulfate to plasma, and studies of anion distribution in human erythrocytes by Wilbrandt (9) and in bovine erythrocytes by Schwietzer and Passow (10) indicate that the distribution of the sulfate ion across the erythrocyte membrane approximates that predictable on the basis of Donnan theory. 1 Supported by a grant by the American Heart Association. 2 Present address: Physiological Laboratory, Cambridge, England.
To approximate the distribution of sulfate across the capillary membrane the distribution of radiosulfate has been measured in the water of human and canine sera and in dialysates separated from these sera by cellophane membranes. The distribution of sulfate across the erythrocyte membrane has been studied in vivo by measuring radiosulfate concentration in whole blood and plasma for several hours after infusing radiosulfate into nephrectomized dogs. (3, 12) . Recovery of radiosulfate from whole blood equalled that from plasma (3) . Concentrations of serum protein and "albumin" were measured by the biuret method (13) , standardized by semi micro-Kjeldahl analysis of pooled sera. Sera were fractionated by the modification of Milne (14) .
Calculationts
Globulin concentrations have been calculated by difference from the concentrations of serum protein and "albumin." Concentrations of radiosulfate in the water of erythrocytes have been calculated by difference from measurements of water and radiosulfate concentrations in whole blood and plasma as described previously (3), with the exception that the hematocrit has been corrected for 4 per cent "trapped" plasma (15) .
RESULTS
The ratios of concentration of radiosulfate in the water of serum to that in the dialysate are listed in Table I and average 0.95 for the five hu-man sera, 0.96 for the ten canine sera. The corresponding ratios for chloride are 0.99 for the human sera, 0.98 for the canine sera. The ratios of concentrations of sodium and potassium in the dialysate to those in the water of human and canine sera average 0.94 for each ion. The water content, pH, protein concentration and albuminglobulin ratios are in or close to the normal range for human and canine plasma.
In Table II are listed the ratios of concentrations of radiosulfate in erythrocyte water to those in plasma water. In the three experiments this ratio ranged from 0.36 to 0.45, did not change consistently with time and averaged 0.40.
DISCUSSION
The observed ratios of concentrations of the monovalent ions, sodium, potassium, and chloride in serum water and dialysate are in close agreement with those observed by others (11) . This agreement supports the validity of the experimental procedure for measuring the distribution of the sulfate ion across a semipermeable membrane under conditions approximating those existing at capillary membranes. As in the case of chloride (11) the observed ratios for radiosulfate (0.95, 0.96) differ from that (0.90) calculated from the concentration of serum protein (4) . Using the observed ratios (0.95, 0.96) in calculating the radiosulfate volumes of distribution in the whole body results in a volume approximately 5 per cent greater than that obtained using the theoretically derived ratio (0.90).
The ratio of concentrations of radiosulfate in the -water of erythrocytes and plasma (0.40) is established within one hour and probably much sooner (8) . This ratio remains essentially unchanged over a period of hours. Thus in approximating extracellular fluid volume by radiosulfate distribution correction for entry of radiosulfate into erythrocytes can be made from the measured hematocrit and measured or assumed plasma volume. Normally, with the hematocrit 0.45, the plasma volume 4 per cent of body weight, the radiosulfate volume 23 per cent of body weight and the concentration of water in erythrocytes approximately 65 per cent, the extracellular fluid volume as measured by radiosulfate distribution will be 4 per cent larger when calculated without correction for radiosulfate within erythrocytes.
These two modifications of the previous calculations (1, 3) of the radiosulfate volume (Donnan factor of 0.96, correction for radiosulfate entering erythrocytes) have opposite and approximately equal effects upon the calculated volume. Their application does not require modification of the statement that the volumes of distribution of radiosulfate and mannitol are equal in the dog.
The ratio of the concentrations of radiosulfate on each side of the erythrocyte membrane (0.40) is slightly lower than that calculated (0.42) from the ratio of the chloride concentrations (approximately 0.65) (3) and the assumption that sulfate is passively distributed across the erythrocyte membrane of the dog in accordance with Donnan equilibrium. However this fairly close agreement between observed and theoretical ratios supports this assumption.
Change in hydrogen ion or water concentration in the erythrocyte will result in change in the ratio of radiosulfate concentrations across the erythrocyte membrane, just as such change will affect the ratio of chloride concentrations across the erythrocyte membrane (16) . When, for example, carbon dioxide is lost from whole blood in sampling for measurement of radiosulfate concentration in plasma, hemoglobin in the form of ionized salt increases at the expense of that in the form of undissociated weak acid. In addition, the concentration of solute particles in the erythrocyte is reduced and water shifts from the erythrocyte to plasma. These new conditions require for membrane equilibrium a shift of sulfate from the erythrocyte to plasma, and a falsely high estimate of radiosulfate concentration in plasma results. 
